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Improvements in spray type carburetters." 
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I, James D'Akcy, 3 Cooper Street, Double 
Bay, near Sydney, New South Wales, Aus- 
tralia, Civil Servant, hereby declare this 
invention and the manner in which it is to 
be performed to be fully described and 
ascertained in and by the following state- 
ment : — 

This invention relates to spray type car- 
buretters for producing combustible vapor 
mixture for operating internal combustion 
engines. The novel features involved in the 
structure are chiefly the following : — = 

1. The spray nipple, instead of being 
screwed into a seating in the base of the 
mixing chamber as is usual, is formed with ■ 
a tapered base which is ground to fit a cone 
seating in a boss on a hollow bridge in the 
bottom end of the carburetter body below 
the mixing chamber, and the nipple is held 
tightly up in this seating by a spring which 
is carried in a cap which is detachably 
latched to the nipple foot. Liquid fuel is 
supplied to the nipple through a passage in 
the: bridge.;" The nipple is thus readily re- 
movable, and replaceable for the clearing of 
obstructions in . the orifice and for inter- 



cHangev.forJ: another nipple differently cali- 

,U f . rV. rpLt •* -~L .1 - ' " /! .. ^ * 1 J- ~ ^ n ~ 



5 




is adjustable to vary the throat area through 
which air draft passes the nipple orifice; 
the entering air entrains fuel from the nipple 
orifice and carries it into the mixing cham- 
ber in an atomised condition. . 

3. The mixing chamber is fitted with a 
" Venturi " throat having a ring of small 
apertures around its flare leading from an 
annular pocket between the Venturi throat 
and the wall of the mixing chamber; this io 
pocket is connected into a humidifying 
chamber. Air charged with water vapor 
from said chamber is drawn into the Venturi 
throat at a rate dependent on the velocity of 
the induction draft. The humidifying 15 
chamber is a metal box with a passage 
through the lower part of it. This passage 
is connected in the water circulation circuit 
of the radiator. The connection between the 
humidifying chamber and the Venturi throat 20 
is valved. 

In the accompanying drawings: — 

Fig. 1 illustrates in longitudinal vertical 
section the structural features of the car- 
buretter;' 25 

Fig.' 2 is a top plan above the fuel en- 
trainmen t control iris diaphragm ; and 
:. .Fig. 3 is a fragmentary section illustrating 
the' detail of the control mechanism of ; . the 
: iris diaphragm. 30 
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by the nut 13. Liquid fuel flows through 
the collar 1 1 into the fuel level control 
chamber 14. The chamber 14 may be fitted 
Z&gssji.-^ ? with any conventional type of float control 
jSffi-fe 10. device for maintaining an uniform level oi 
^^J^Ar liquid fuel in it, or it may be formed as an 
:v atmospheric lock chamber as shown, a float 
?\ control being then iinnecessary. An air pipe 
to the top of a vacuum lift or gravity supply 
15 fuel tank is connected into the top end of 
the lock tube 15. That tube is formed with 
::i an. angular bottom end; it extends down. 
'--. into the chamber 14 so that the highest 
hi ppi nt °f orifice is about the level at 
llllfM 20 which the liquid fuel is required to be main- 
tained for satisfactory operation of the car- 
buretter, that is to say more or les9 below 
Sl&s?'"" the level of the nipple orifice. 16 is a " U " 
^J^. " pipe, open at one end to atmosphere at 17 
iil|||25 and at the other end brought up to near 
u^^^M^ the. top cf the fuel level control chamber 14; 
5^^f Jife is. a cored passage leading from said 
kgSj^^;*; chamber 14 into the nipple seating 19 which 
jM$>M ; & formed in a boss 26 in a bridge across the 
§l|fk|^ 30. Hofctom end of the nipple chamber 29. This ; 
■f^^^yp^rX' seating 19 is bored conical and accommodates 
^pgg /v- the conical base 20 of the .nipple 21. A cap 
22 detachable and loosely held by the 'stub 
^S^vlf V- " " '• screw 41 on the nipple base by a nut 42 
35 carries a helical spring 23 which bears up 
;.;v, : against the bottom of the nipple 21 and 
^^§§Hf3^ / forces the nipple tightly in the cone seating 
^fe^M^^f 19. A passage 24 around the nipple coned 
base is connected into the nipple bore 
^6^^ 40, through one or more transverse holes 25; 
^^^^^Jiii it; permits flow of liquid fuel from the pass- 
: ^*^^^.V!'age 18 into the bore of the nipple. The 
^tflllSfM n .ipp) e orifice 27 is centrally located in the 
nipple chamber 29 axially below the Ven- 
'P^ifii'J^ri throat 30,. on a level with or slightly 
^..^iS^lfabpve the aperture of an iris diaphragm 28. 
^^g^^The iris diaphragm is controllable to vary 
^^^^tHe - area of the. aperture around the head of 
^^.^g^the^ nipple. . The bottom ;of the nipple 
^^cfiamber 29 is open to atmosphere at either 
^|P^^ e / of the boss 26 and the bridge which 
M0arries.-.- sai^, boss. 30 is a " Venturi " 



p^^f oati^v w I^is^'aj-T close fit aV: its ends in the 

is 

llsi?*^^ old; ; 6f ail 




appropriate calibration of the: dMensio^^fSj^ - 
the nipple orifice 27 and an appropriate"1S^v?r^ - 
justment of the air aperture in the iris* : 
diaphragm in relation to the cross-sectional 
area of the mixing chamber, and also the 10 
valve 51 in the humidifying air pipe 33. . 
must be correctly set in order to ensure pro- 
duction of satisfactory working mixtures. 

32 is an annular chamber between the 
Venturi throat 30 and the wall of the mix- 15 
ing chamber 31. The Venturi throat is 
pierced with a ring of small holes 43 above 
its constriction, through which holes the 
chamber 32 is in communication with the 
flare of the Venturi throat and the mixing 20 
chamber 31 above it. 33 is a pipe connect- 
ing the annular chamber 32 with the air 
space in the upper part of the humidifying 
chamber 34. 35 is an air funnel with wire 
gauze lid 36, fitted in the top of the humi- 25 
difier chamber 34. 45 is a cord passage 
across the bottom of the humidifier chamber 
34; it is in the water circulation circuit of 
the radiator. 46 is a valve seating which 
is screwed into the top wall of the passage 30 
45 and 47 is a cone shaped valve co-actang 
with said seating for controlling the passage 
of hot water from the radiator circuit up- 
ward into the humidifier chamber 34. 48 
is a float and 49 a guide spindle working 35 
through a central hole in the float 48 and . 
passing through a bearing 50 in the top of 
the chamber 34 and carrying the valve 47 
on its bottom end. 52 is a stop on the 
guide spindle 49. 51 is a valve by which 40 
the rate of flow of humidified air to the. 
mixing chamber 31 is adjusted. 44 is the 
driving throttle. It is preferably a valve of 
the " butterfly " type controlled by linkage 
connections from a control lever accessible 45 
to' the driver. 

Density of the working mixture is con- 
trolled by aperture area of the iris diaphragrri . 
28 and the setting of the humidified air 
valve 51 Having regard to the degree of 30 
opening of the driving throttle 44 for the 
time being. The iris diaphragm 28 and . 
the humidifier valve 51 are set on test with.. .!', 
each particular engine. An . appropriately! A: 
calibrated nipple is fitted in a carburetter 55 
having a mixing chamber of appropriate 
cross sectional area. The iris, diaphragm is 
then adjusted to give satisfactory " idling " 

4 



."..X >J_ 



1922. 



running, of 
valve 51 i 
desirable p» 
under high 

the throttl 
element ust 
up to a ha 
the usual v 

10 It is adr 
duction of 
through pe 
ing chamb< 
well knowi 

15 of humidif 
of a carbi 

In opera 
level conti 
.. chamber t 
20 less below 
orifice 27. 
the atmo 
which doe 
invention , 
25 device sue! 
ters. The 
cored pass 
is atmospl 
throttle 4 
30 more or 1< 
in the nip 
rises in t 
tionate in 
through t 
35 throat, 
former dr 
the extern 
28; when 
small op» 
40 (having r 
is concenl 
of deliver 
contrariw 
velocity o 
45 tionately 
from the 
with huu 
degree of 
dent also 
5Q mixing c 
settings < 
dified ail 
mixture 
within e 
= 55 humidify 
j3£-. s , the valve 
' air direc< 



T57 . 



1922. 



Spray Carburetters. 



10,430/22. 



running of the engine, and the humidifier 
.valve 51 is opened up to the niaxiinuni 
desirable point whilst the engine is running 
_ under high power. These two adjustments 
Q thereafter remain unehauged for that engine, 
- the throttle valve being the only movable 
element used in the driving. It is connected 
up to a hand lever and accelerator pedal in 
the usual way. 

10 It is 'admitted that the controllable intro- 
duction of diluting air into a carburetter 
through perforations in the walls of a mix- 
ing chamber or in the walls of a Venturi is 
well known, and further that the bringing 

15 of humidified air into the mixing chamber 
of a carburetter is also well known. 

In operation liquid fuel is supplied to the 
level control chamber 14 and rises in that 
chamber to a predetermined point more or 
20 less below the horizontal level of the nipple 
orifice 27. The level is controlled either by 
the atmospheric lock device illustrated, 
which does not form part of the present 
invention, or by means of a control float 

25 device such as is commonly used in carburet- 
ters. The fuel flows by gravity through the 
cored passage 18 to the nipple. When there 
is atmospheric depression above the driving 
throttle 44 and the said throttle is opened 

30 more or less, an updraft of air is produced ■, 
in the nipple chamber 29 and as the velocity 
rises in the Venturi throat 30 a propor- 
tionate indraft of humidified air is induced 
through the perforations 43 in the Venturi 

35 throat. The entrainment action of the 
former draft on the nipple is dependent on 
the extent of opening of the iris diaphragm 
28; when that diaphragm is contracted to a 
small opening a relatively intense draft 

40 (having regard to the manifold depression) 
is concentrated on the nipple and the rate 
of delivery of liquid fuel therefrom is high ; 
contrariwise, as the iris is opened the 
velocity of the entrainment draft is propor- • 

45 tionately diminished and less fuel is drawn 
from the nipple. The degree of dilution 
with humidified air is proportional to the 
degree of oDening of the valve 51 and depen- 
dent also on the degree of depression in the 

50 mixing chamber. By appropriate relative 
settings of the iris valve 28 and the humi- 
. dified air valve 51 any desired density of 
mixture and variation in humidification 
within extreme limits is obtainable. The 

55 humidifying chamber may be omitted and 
. the valve 51 arranged to draw atmospheric 

§iij*}K- direct when humidification is not desired. 



Indraft from the humidifier chamber 34 
through the pipe 33 causes inflow of atmos- 
pheric air through the funnel 35; that air 

- passing over the hot water in the hxiniidifier 
chamber takes up water vapor, which it 5 
carries into the Venturi throat 30. Water 
vaporised is replenished by water admitted 
from the radiator circuit by means of the 
float controlled valve 47. The water in the 
humidifier chamber is kept hot by the cir- 10 
culating water in the radiator circuit which 
is constantly flowing through the passage 45. 

The iris diaphragm disposes the inflowing 
draft of air symmetrically round the nipple 
and procures effective atomisation of the 15 
liquid fuel and ensures uniformity in density 

v of the mixture for each particular adjust- 
ment of the controls. Co-actively with the 
air control into the Venturi throat by means 
of the valve 51, it enables precise adjustment 20 
of the carburetter to the demands of each 
particular engine so that a desirable working 
mixture is obtained under all operating con- 
ditions. 

In practice the nipple and the mixing 25 
chamber are disposed vertically, but it is to 
be understood that the structural design of 
the carburetter may be modified to allow of 
the mixing chamber being disposed horizon- 
tally. m 30 

Having now fully described and ascer- 
tained my said invention and the manner 
in which it is to be performed, I declare 
that what I claim is: — 

1. A jet carburetter haviusr a. throttle 35 
valve above a Venturi throat, a fuel nipple 
below said Venturi throat, air admission 
vents in the flare of the Venturi throat, 
means for controlling the rate of flow of air 

to said vents, and an adjustable iris 40 
diaphragm, the aperture of which is con- 
centrically disposed about the top end of 
the fuel nipple. 

2. A jet carburetter in which the setting 
adjustments are effected by means of an iris 45 
diaphragm the aperture of which symme- 
trically surrounds the nipple head, and by 
means of valve controlled air vents in the 
flare of a Venturi throat which is located * 
between the nipple and the driving throttle. 50 

3. A jet carburetter having the base of 
its nipple coned and fitted into a coned seat- 
ing through which fuel is supplied to it, 
the said nipple base being held in said seat- 
ing by a helical spring contained in a cap 55 
which is detachably engageable in a pocket 

in the carburetter body by means zi z 
bayonet latch". 
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4. A jet .carburetter having the veuts 
leading to the mixing chamber connected to 
an air humidifying chamber which is heated 
by radiator water circulation and is re- 
5 plenished with water taken from said cir- 
culation through a' float controlled valve. 

•5. A jet carburetter comprising in com- 
bination a vertically disposed cylindrical 
chamber having a nipple axially located in 
10 the*. lower part of it and carried at its foot 
in a coned seating, an iris diaphragm at or 
below the nipple orifice, a Venturi throat 
above said diaphragm, lateral holes in the 



flare of the Venturi throat and a valved 
passageway to said holes, a driving throttle 
valve above the Venturi throat, means for 
— i' xr- j ***s j. u.cri iy I'uc Hippie, emu con- 

trols for the air valve, the iris diaphragm, 
and the driving throttle. 

Dated this 5th day of October, a.d. 1923. 
James D'Abcy, 
By his Patent. Attorney, 

W. J. Spruson. 

Witness — M. Murray. 
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